Introduction ! Breast cancer is diagnosed in one in 3000 pregnancies, which corresponds to 10 % of diagnosed cases of breast cancer in women under 40 [1] . This makes it the second most common form of malignant cancer during pregnancy, behind cervical cancer. In the past it was assumed that breast cancer associated with pregnancy had a worse prognosis than a cancer occurring outside of pregnancy [2] . It is frequently present in an advanced stage with larger tumours and more extensive lymph node involvement. However, in matched pair analyses according to age and stage, pregnancy was able to be largely ruled out as a prognosis factor. It could also be shown that the occurrence of pregnancy after treated breast cancer did not result in an increased risk of recurrence [3] . There is some evidence that the frequency of distant metastasis decreases in pregnancy [4] . We describe the case of a patient who fell pregnant 55 months after an initial diagnosis of breast cancer and for whom brain, pulmonary and placenta metastasis first became evident during the 26th WOP.
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Case History

!
The 29-year-old gravida I patient was admitted due to dizziness in the 25 + 4 WOP. Fifty-five months before, the patient had been diagnosed with invasive ductal breast cancer of the right breast (stage: pT2pN0 [0/18LK] cM0 G3 L1 V0 R0, ER/PR neg., HER2-new neg., Ki-67: 70 %). She received breast-conserving treatment with additional local resection and axillary lymph nodectomy. Adjuvant, systemic chemotherapy took place with 3 cycles of FEC (5FU, epirubicin, cylophosphamide) and 3 cycles of docetaxel. This was followed by percutaneous radiotherapy for the breast (50 Gy across the whole breast area, 66 Gy in the area of the tumour bed, 5 × 2.0 Gy per week). The patient was in regular aftercare with her gynaecologist. At the end of 2012 she fell pregnant spontaneously and the pregnancy progressed smoothly until the 26th WOP. When dizziness followed and dyspraxia of the right hand was identified in the 25 + 4 WOP, a brain MRI was performed (multiplanar, T1 ± Gd, T2 weighting), which showed 7 brain metastases. The largest metastasis was cerebellar (35 mm diameter) and led to a compression of the brainstem, an extensive shift of the 4th ventricular and the start of an asymmetry of the cerebrospinal fluid system (l " Fig. 1 a) . She Abstract ! Breast cancer is the second most common cancer diagnosed during pregnancy. Here we describe a 29-year-old patient with a recurrence of breast cancer with simultaneous brain, pulmonary and placenta metastasis. An overview of the literature on placenta metastases is provided together with a report on the interdisciplinary medical management. was resected for quick relief and diagnosis. The histology shows a metastasis of the known breast cancer (ER/PgR negative, HER2 IHC positive) (l " Fig. 2 a and b) . Further staging examinations resulted in inconspicuous sonographic findings in the abdomen, but a 56 mm mass in projection on the centre left (l " Fig. 1 b) .
Zusammenfassung
Due to a lack of pulmonary symptoms and for reasons of radiation protection, an x-ray was only performed in one level (p.-a. recording).
Overall, the patient recovered well from the operation. There was a complete recovery of the neurological deficits. As part of a multidisciplinary approach it was decided, together with the patient and her relatives, not to perform any further oncological treatment for the time being, but to monitor the progress closely and continue the pregnancy to the 35th WOP. A prophylactic lung maturation of the child under tocolysis with an average of 2 × 12 mg celestone was performed as a preventive b Thorax x-ray shows a pulmonary metastasis 56 mm in diameter. measure prior to the neurosurgical intervention. The 34th WOP was selected, as at this time the foetal mortality risk is below 1 % and the morbidity risk (predominantly respiratory adaptation disorders) is about 12 % [5] . The brain metastases were considered to be prognostically significant so that, besides the weekly clinical processes, a further magnetic resonance imaging of the brain took place after 3 weeks. This MRI, performed in the 30th WOP showed a progression of the brain metastases. The lung metastasis described above had also grown by 5 mm, so that a decision was made for delivery by caesarean section in the 30 + 3 WOP, deviating from the original plan. At this time, the likelihood of a foetal respiratory disorder was about 60 % and mortality about 5 %. The caesarean section was performed without any problems, and a premature girl, well developed for her age, was delivered with a weight of 1580 g, and was moved to the neonatal intensive care unit of the University Childrenʼs Hospital due to the prematurity and a primary respiratory distress syndrome (RDS).
Here, a delayed primary adaptation with an Apgar of 6/9/9 was identified with an inconspicuous NSpH venous of 7.47 (NSpH arterially collapsed). Nasal positive airway pressure (CPAP) had already commenced for the primary RDS as part of the initial treatment. On the first day of life there was an acute respiratory deterioration of the situation with insufficient oxygenation and hypercapnia due to a tension pneumothorax on the right side, which was able to be relieved immediately with joint aspiration. This was followed by conventional ventilation over 3 days with subsequent uncomplicated progress. A temporary feeding weakness due to prematurity also occurred, as well as the treatment of hyperbilirubinaemia, hypoglycaemia and neonatal anaemia all resulting from prematurity. However, the childʼs progress was satisfactory overall and it was discharged on the 54th day of life (37 + 6 WOP). The histological reprocessing of the received placenta showed evidence of a small intraparenchymal metastasis in the intervillous space without any suggestion of involvement of the foetal villous stroma or the foetal vascular circulation (l " Fig. 2 c and d) .
A palliative radiotherapy of the brain took place immediately after discharge for long-term intracerebral tumour control, and systemic palliative chemotherapy with docetaxel, trastuzumab and pertuzumab was introduced. After the conclusion of the cerebral radiotherapy and 6 cycles of chemotherapy, the MRI scan of the brain showed a partial tumour remission and the CT thorax/abdomen/pelvis showed a stable tumour situation. Consolidating radiotherapy of the pulmonary metastasis was planned for three weeks after conclusion. A new pulmonary metastasis had appeared in the lower left lobe in the thorax planning CT. Both pulmonary metastases were subsequently radiated. The trastuzumab/pertuzumab maintenance therapy was initially continued. Further progression with new bone and soft part metastases was identified six weeks after the conclusion of the radiotherapy. A treatment with T-DM1 was introduced, which is currently being tolerated well by the patient.
Discussion
!
The occurrence of cancer during pregnancy is rare; however, it is likely that there is an increased risk of cancer during pregnancy with increasing age of the mother at the birth of the first child [6] . In particular, case descriptions for metastasised breast cancers are very rare. The risk of relapse for triple negative breast cancer falls considerably after 5 years, generally to below the risk of relapse of hormone-receptor positive breast cancer. The diagnostics and treatment of cancers at the limit of viability of the foetus are especially challenging as well as conflictual, as no large-scale studies exist and treatment for the mother should not be inadequate while the risk to the foetus should not be unnecessarily acute or chronic. After removing the symptomatic intracranial brain metastasis we decided, together with the patient, on a closely monitored weekly follow-up with additional interventions if the disease progressed. Radiotherapy of the brain and the start of palliative chemotherapy with docetaxel, trastuzumab and pertuzumab were planned to be commenced promptly after delivery of the child.
The background for the decision and the decision against immediate radiotherapy was, first of all, the successful surgical removal of the single critical brain metastasis. All other metastases were asymptomatic, less than 7 mm in size and had no significant concomitant oedema. On the other hand, the indication for radiotherapy during pregnancy is generally very cautious, especially during the organogeny. While during blastogenesis it can be assumed that any impact of radiation either heals without any problems or can result in abortion, the malformation of organs may especially occur during embryogenesis (3-8 weeks) and more rarely during the following fetogenesis. The risk falls considerably in the last 3 months of pregnancy. After organogenesis had concluded for our patientʼs child, the key aspect of the decision against immediate radiotherapy was a possible rise in developmental disorders and the subsequent appearance of malignant tumours in the child, even if these risks are very low. It is assumed that the foetal CNS is particularly sensitive to radiation 8-25 weeks after conception. This may result in mental retardation. For a foetus between 16-25 WOP, only a dose below 0.25 Gy is assumed to be relatively safe [7, 8] . However, our focus was on the increased risk to the child of suffering from a malignant growth later in life, for which a dose-response relationship can be assumed, but for which no lower limit dose under which the problem could no longer occur exists. The distance of the radiotherapy target area from the child, the selection of the type of radiation and the radiation technology are decisive for the foetal dose. The cumulative radiation doses in the pelvic area are very low for radiotherapy of the brain. According to our measurements on phantoms and in computer planning, the child would only have been exposed to a very low cumulative radiation dose (< 0.5 % of the dose). As a result, radiotherapy of the brain during pregnancy can be viewed as safe for the organic and functional development of a foetus. However, a risk does remain with regard to a malignancy induction, especially during childhood and youth (e.g. leukaemia), without the availability of any clear data. In our case, the wait and see approach with close observation did not risk the prognosis of the patient as, in the case of freedom from symptoms, there is no convincing data for a survival benefit of palliative oncology treatment that is started a few weeks earlier in this situation.
Trastuzumab is a category D medication in pregnancy, and its administration is restricted to individual cases [9, 10] . As a result, no recommendation to administer the medication can be provided. The occurrence of oligo/anhydramnios is described in the 2nd trimester. Its administration should therefore only take place under close observation of the amniotic fluid [11] . The taxane docetaxel also belongs to the category D medications during pregnancy. Some studies show that its administration has no adverse effect on the mother and child, provided that it is administered in the 2nd or 3rd trimester [12, 13] . The literature has no information on the administration of pertuzumab during pregnancy. The first follow-up MRI scan of the brain 4 weeks after the craniotomy showed a progression of the existing brain metastases, such that the caesarean section was performed in the 31st WOP, given matured lungs and a well-developed child, and radiotherapy as well as chemotherapy was introduced. In any case, the time of delivery and the decision on when to start the treatment should be considered carefully and discussed in a multidisciplinary exchange involving the affected couple. In particular, the risk to the child with regard to prematurity and the benefits of adequate early treatment for the mother must be considered. In our case, despite successful overall progress, the child required intensive neonatal care with treatment of a tension pneumothorax as well as anaemia, hypoglycaemia and hyperbilirubinaemia due to prematurity. Our patient displayed a rare case of placental micrometastasis of the known breast cancer (l " Fig. 2 c and d) . A case series from the Journal of Clinical Oncology from 2003 displays a compilation of 87 cases with placental or foetal metastasis between 1866 and 2003 [14] . The most frequent occurrence is in the case of melanoma, breast cancer, lung cancer, leukaemia and lymphoma. The data also shows that a maternal-foetal transmission of the tumour cells occurs only in very rare cases. Evidence of these kinds of metastases, according to the individual cases provided, is bound up with a poor prognosis for the mother. This is likely to be explained by the aggressiveness of the tumour. The foetus is generally free of any tumours, if the metastasis is limited to the intervillous space, as is the case with our patient [15] . However, the prognosis for the child in the case of foetal metastasis is generally described as poor [16] . In theory, the placenta is an ideal environment for tumour cells due to the large surface and pronounced blood flow [17] . Breast cancer during pregnancy is frequently described and studied [18] . However, only a few cases of placenta metastasis have been described in the global literature [14] , so the effect on the child as well as on the mother cannot be reliably forecast. It is likely that the placental barrier protects the childʼs circulation. The extent to which the tumour cells are able to pass through the placental barrier is not reliably explained. Whether the same laws of invasiveness apply here has also not been studied.
In a cell culture model with human first trimester placenta tissue, Tartakover-Matalon et al. showed that the breast cancer cell lines MCF7 and T47D were eliminated and prevented during the placenta invasion [19] . The number of cells shrank by about 45 and 48% respectively, especially near the explanted placenta tissue. Furthermore, an increased activity of Matrix metalloproteinases and the placenta soluble factor was demonstrated as well as a reduced expression of the oestrogen receptors in the tumour cells. However, whether this model can be transferred to an in-vi-tro model or even to humans remains unclear. This may be an interesting topic to pursue for further treatment approaches.
